Patient-to-physician interaction has improved with the advances made in communication and access to information via the Internet and electronic devices. The plethora of avenues of communication has led to the increase in health-seeking behaviors of patients. These avenues include being able to research current symptoms, make appointments online, review several physicians in a specialized field nearest to their location, and most recently, being able to speak with a physician via video conference (VC) to determine differentials and the best mode of therapy.

The role of technology in medicine is mainly used by patients in decision making for finding and assessing physicians. Millennials have challenged several industries in recent years, and medicine is on the verge of change with these new challenges. Physicians need to embrace technology not only in daily practice of EMR usage but also in the follow-up of patients.

Telemedicine has been defined in 2004 by the Society of American Gastrointestinal and Endoscopic Surgeons.^[@R1]^ Teleconference is a real-time and live interactive program in which one set of participants are at one or more locations and the other set of participants are at another location. The teleconference allows for interaction, including audio and/or video, and possibly other modalities, between at least two sites.^[@R1]^ A study by Augestad and Lindsetmo^[@R2]^ has demonstrated the use of video conferencing for surgeons and its benefits, especially, in rural areas. Newer technology has allowed mobile video conferencing with an encryption specifically to the application or mobile phone.^[@R3]^ This increases the level of security while allowing for the ease of communication.

Outpatient health care and follow-up has a great opportunity in demonstrating the role using VC in the follow-up of patients postoperatively before and in between clinic visits. This allows direct visual and audio communication, giving assurance to both physicians and patients. The authors postulate that the use of mobile video conferencing not only will improve the patient-surgeon relationship but also is a tool to assist in the diagnosis of any postoperative complications, especially in the outpatient setting. As such, we assessed patients\' attitudes toward, and the potential use of, mobile video conferencing as a means of communication between surgeon and patients.

Methods {#s1}
=======

Patients who presented to an orthopedic institute were presented with a questionnaire. The surveys were given to each patient by the clerical staff as part of the registration package along with other general health registration and survey questionnaires. No instructions were given to the patient or clerk regarding the study forms, and completion was voluntary and anonymous with no identification on the forms. Age younger than 18 years was the only exclusion criteria. Patients were also informed of the communication options to contact the office via a telephone number, an independent surgical concierge team directly with a mobile phone number, or with mobile VC app. All patients were also given access to the surgeon\'s mobile number^[@R4]^ and a team member from the independent concierge service Surgical Education Responsibilities Value and Empathy to use mobile VC app. The survey questions were developed with insights from the literature regarding communication methods between patients and physicians^[@R4][@R5][@R6][@R7][@R8][@R9][@R10][@R11][@R12][@R13][@R14][@R15][@R16][@R17][@R18]^ and to address numerous issues (Figure [1](#F1){ref-type="fig"}). To determine patient attitudes regarding surgery and the use of mobile VC app, we asked the surveyed participants using a five-point Likert scale: preferred mode of education before consenting for surgery (question 1) and preferred method about learning about surgery (question 2). Potential topics of promoting the use of mobile VC app were elicited with questions 3 and 4. To assess communication routes after surgery, we surveyed patients' responses to a minor problem (question 5) and a serious problem (question 6). Question 7 investigated whether respondents thought that their treating surgeon cared more about their personal well-being if he or she offered the opportunity to video call after outpatient surgery. Question 8 sought to determine how many patients owned a smartphone with mobile VC app capabilities. Question 9 sought to determine which app was being used for VC. Question 10 investigated the potential effects of education level on the answers to the above questions. Consenting patients for surgery had access to both in-person and VC educational sessions for preoperative counseling and instructional material. Materials included a demonstration using bone models, videos, patient testimonials, and literature as online and printed materials. Access to team postoperatively via phone calls, mobile video conferencing, and visits from concierge service was discussed with each patient at the time of scheduling and also at patient education class with the concierge (Surgical Education Responsibilities Value and Empathy) team.
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We followed 120 patients who consented to be part of this study and completed the survey over the period from June 2016 to December 2016. Patients who proceeded to surgery were given educational classes and informed of outcomes and complications. Patients were followed in the immediate postoperative period and were given a 10-question survey to prospectively assess patient attitudes regarding surgery and the use of mobile VC app postoperatively. Documentation of patients in the study who called after the initial visit and after surgery was recorded, and the reason for the call documented.

Results {#s2}
=======

A total of 120 patients completed questionnaire preoperatively from a sample of 150 patients with 58% female population and 71% younger than 65 years. A total of 52 patients had surgery from the completed survey group with 54% female population and 60% younger than 65 years. All patients had a mobile app for video conferencing with 55% using WhatsApp, 40% using Facetime, and 5% using Skype and/or other. In person, being with a trained educator at the office was the preferred mode and method of learning about surgical procedures (questions 1 and 2). However, 92% of patients agreed or strongly agreed considering the use of mobile VC in communicating with the surgeon, mostly for the surgical procedure and postoperative surgical day (questions 3 and 4). For questions 5 and 6, patients would call surgeons office or concierge team for minor problems. For major problems, they would call 9-1-1 or surgeon via mobile VC app Figure [2](#F2){ref-type="fig"}. Eighty-three percent of patients thought that having mobile video app access suggested that their surgeon was more caring preoperatively compared with 89% postoperatively. Overall, four patients contacted surgeon directly calling mobile phone but no one used VC preoperatively. After surgery, 8 of 52 patients (15%) used VC to the surgeon directly, and 37 patients contacted the concierge team using VC before the first postoperative visit. The other seven patients did not call or VC office, concierge team, or surgeon.
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Discussion {#s3}
==========

Physician-patient interaction can be built on effective and ample communication, allowing for successful delivery of medical care. Patients are less likely to sue if physicians are accessible, give more explanation, and allow patients to have a greater understanding of their complaints and medical issues with access to information to goals of care and making patient believe like part of the decision-making process.^[@R4],[@R5],[@R8],[@R9],[@R13],[@R14],[@R17],[@R18]^ Common methods of physician-patient communication include direct face-to-face communication during the office visit, through an office staff, or through returned telephone calls by the physician. As technology advances, video conferencing has been demonstrated as an option to follow-up patients.^[@R19][@R20][@R21][@R22]^ The advent of video conferencing on mobile phones adds a simple, encrypted, and effective method to follow patients. The potential for excessive use by patients may limit its attractiveness to physicians, but the potential to enhance the patient-physician relationship and to promptly respond to urgent issues are substantial.

This study aimed to determine patient opinion pre- and postoperatively to the use of mobile apps for patient education and postoperative follow-ups. Patients surveyed preferred to be educated in person by a trained educator. They would either call the office for minor issues and 9-1-1 or surgeon for major issues after the surgery. Looking at the calls received, before surgery, no patients tried to VC the surgeon, except four patients, who called his cell phone because of their inability to get through to office for a refill in medications and update for revision surgery. After surgery, patients showed restraint in calling the surgeon unless they thought that they had a serious problem or had difficulty contacting the scheduler or secretary. During this 6-month period, the surgeon received 8 of 52 (15%) VC calls, whereas 37 patients contacted concierge team using VC (Figure [3](#F3){ref-type="fig"}) before the first postoperative visit. The other seven patients did not call or VC before the first postoperative appointment.
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The interesting findings of the survey were the fact that 83% of the surveyed patients thought that their treating surgeon cared more about their well-being if he or she is able to mobile VC, which increased in postoperative surveyed participants. More than 90% of patients agreed that they would mobile VC their surgeon if they had the option preoperatively.

This is in contrast to the postoperative data, in which 8 of 52 (15%) called surgeon postoperatively. Several studies^[@R5],[@R9],[@R13],[@R14],[@R18]^ assess patient satisfaction with ample communication with patients. Patients were more satisfied with their physician if he or she were considered to be caring and more accessible. Assessing malpractice and litigation, Adamson et al^[@R5]^ found that orthopaedic surgeons with a better rapport with their patients, who took more time to explain, and who were available had a fewer malpractice suits. Litigious patients' feeling inversely correlated with their perception of a caring physician, as reported by Lester and Smith.^[@R13]^ Wofford et al^[@R18]^ demonstrated that 15% of formal patient complaints resulted from the perceived unavailability of the physician, which include the lack of follow-up care and unanswered phone calls to the physician\'s office.

Physician-patient communication is therefore of utmost importance in decreasing the perception of lack of care and communication. In a study at the University of Michigan health services, the authors demonstrated that within implementing full disclosure of medical errors, there was no increase in liability compensation and cost.^[@R23]^ Newman et al^[@R24]^ in a recent study demonstrated poor physician-patient communication and the difference in perception with overestimation of both the risks of myocardial infarction and the potential benefit of hospital admission between physicians and patients. The results showed that patients reported discussing the likelihood of their symptoms being the result of myocardial infarction in 65% of cases, whereas physicians reported this in 46%.^[@R24]^ A patient-integrated approach to perceived problem diagnosis, goals of management, and possible follow-up should be the aim of physicians, thereby decreasing medical errors and poor physician-patient interactions.^[@R24]^

This study notes the following limitations; specifically, the survey assessed for mobile video conferencing and was developed from issues discussed in the literature regarding physician-patient communication and based off a similar study because it relates to access to a physician via a mobile phone.^[@R4]^ The survey was anonymous, and patients were told that the physician would not know the results of the survey or that the results would not affect care in any way. Because of this measure, the likelihood that patients would feel pressure to respond in a certain manner would be reduced.

The results of the survey come from one surgeon\'s practice in one subspecialty that is not a representative of all populations, and therefore, its results may be different for rural areas, developing countries, pediatric or elderly populations, people with HIV, and burn victims, especially when caregivers become involved. A recent randomized controlled trial demonstrated that mobile app follow-up care neither affects complication rates nor patient-reported satisfaction scores, but it improves patient-reported convenience scores.^[@R25]^ As a change of policy for outpatient follow-up, we have established a team who will mobile VC patient on immediate postoperative period and follow-up call before first postoperative visit.

Conclusion {#s4}
==========

The advances in technology allow for improvement in health care with the use of telemedicine. Using mobile video conferencing adds a new forum that is an easily accessible form of communication with patients. In the outpatient surgical setting, this forum could improve physician-patient relations.

The authors would like to thank Saily Lopez and the Surgical Education Responsibilities Value and Empathy (S.E.R.V.E) team for their assistance with this project.

Dr. Chin or an immediate family member has stock or stock options held in SpineFrontier; has received research or institutional support from LES Society; and as received nonincome support (such as equipment or services), commercially derived honoraria, or other non--research-related funding (such as paid travel) from SpineFrontier; and serves as a board member, owner, officer, or committee member of LES Society. None of the following authors or any immediate family member has received anything of value from or has stock or stock options held in a commercial company or institution related directly or indirectly to the subject of this article: Dr. Pencle, Ms. Benny, Ms. Quijada, and Dr. Seale.
